Fusion between disk membranes and plasma membrane of bovine photoreceptor cells is calcium dependent.
Disk membranes and plasma membrane vesicles were prepared from bovine retinal rod outer segments (ROS). The plasma membrane vesicles were labeled with the fluorescent probe octadecylrhodamine B chloride (R18) to a level at which the R18 fluorescence was self-quenched. At pH 7.4 and 37 degrees C and in the presence of micromolar calcium, an increase in R18 fluorescence with time was observed when R18-labeled plasma membrane vesicles were introduced to a suspension of disks. This result was interpreted as fusion between the disk membranes and the plasma membranes, the fluorescence dequenching resulting from dilution of the R18 into the unlabeled membranes as a result of lipid mixing during membrane fusion. While the disk membranes exposed exclusively their cytoplasmic surface, plasma membrane vesicles were found with both possible orientations. These vesicles were fractionated into subpopulations with homogeneous orientation. Plasma membrane vesicles that were oriented with the cytoplasmic surface exposed were able to fuse with the disk membranes in a Ca(2+)-dependent manner. Fusion was not detected between disk membranes and plasma membrane vesicles oriented such that the cytoplasmic surface was on the interior of the vesicles. ROS plasma membrane-disk membrane fusion was stimulated by calcium, inhibited by EGTA, and unaffected by magnesium. Rod photoreceptor cells of vertebrate retinas undergo diurnal shedding of disk membranes containing the photopigment rhodopsin. Membrane fusion is required for the shedding process.